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(54) yCTPOflCTBO JJJW PA3BAJII>UOBKM TPYB 
(57) Abstract 

M3o6pereHHe npejjHa3HaHeH0 jjjih pa3BajibupBKH nepeKpbiBareTieft m npo^wibHtrfx Tpy6, ycTaHaenMBaeMMx 
b CKBajKHHax, ooecneMHBaer noBbnneHue Ha^ewaocTM b paoore ycrpoMCTBa. CynjHocrt, H3o6pexeHHH: 
ycrpofiCTBO cojjepmirr KOpnyc c ijeHXp an m Lb cm KauanoM u yrvryoneuuHUU Ha Hapyxraoil noBepXHocrn. b 

KOTOpbQC C IIOMOmbK) HaKJIOHUbOC 110 OTHOEQeHHK) K OCH KOpnyca 0CHX yCTaHOBiieHbl pOJEHKH, UpU 3T0M 

yrjiyojieuHH Bbinojieeubi b eu^e npon,anhiHbix UHjmn^pMecKMX CBepjieHMfl (KaHasoK) b Kopnyce Tax, *rro 
6om>niaH nacrb 6okoboh noBepxHOCTH dojihkob oxBa^eiia creHKaMH CBepneHHfl (KaHaeoK), a och pomiKOB 
o^humh KOBXiaMH jKecTKO si paTbeMHO 3aKperuieHfcj b Kopnyce. a ^pyrne kx kobubi CHa6seHbi XBOCTOBMKaMH, 
pa3Men;eHHbiMH b cBepneHMHX (KanaBKax); upoue topo, BbicrynaiomHe ro CBepjieHHft (KaHaBOK) noBepxHOCTH 
xboctobmkob o6pa3yx>T c He 3aTpoHyTOH ceepneBMHiaf (KaHaBsaMH) noBepxHocTbio HHrraentHoro KOHua 
KOpnyca o6nryio KomraecKyio noBepxHOCTH, Ha kotodoh BbinojiHeHa BunnemaHaH pe3b6a: nejiecoo6pa3HO Ha 
peob6y HaBUHWHBaTb 4 >MKCaTO P xboctobmkob b CBepnemsHX (KanaBHax) b BH^e BxyjiKH. 1 c. 2 3.n.<jK7ibi, 4 mi. 




Description [OnHcamc H3o6peTemvi|: 

Itooepcrome othochtch k eypemoo h KamrranbHOMy peMOHTy cmkukmh h npeflHa3HaueHo. b MacxnocxH. 
^SZ^BaHHH yer^ro, »3 npo*HnbHb.x rpy6 npn hx ycraHome b cKBaMHHax. 

Zrim MOMe.rr, <m> ncK^aex npHMeHeHHe pemHMOB pafiorw y<^*^. c noBbnneHBbiuH 

Spy^aL. h eo6xo^HMt>iMH np« pa3BanbU.oaB.Ba™™, xojicxocTeHHbix npo^i^x n** 

Ha «6anee 6hh3khm k HaoopereaHio no xexHHMecKOH cymnocn. hbjihctch ycxpoHCTBO win paaBam^OBEH 

^^™^™*»^^ 

oc*x c 3a30poM uemjjy hx noBepxHocrwo h creHKawH yrjiy&ieHKH [21. 

pOJUSKOB. 

KpoMe ron. b cny*,ae nonoxKH ock KaKorxwn^ «3 pohhkob D03HHKaer ^a« W. ce^aHHan c 
S^BaHKeMycrpoAcrrBa b cKBa*HHe Bcneflcrmc BBmafleHMH och h ponmca H3 Kopnyca. 

E^e oflimM HenpcraTKOM H3BecxHo™ yerpoficxBa to. <m> b cnynae HOHOca ponHKOB hx Hen**. 

39M€HHTb hobwmh. nocKonbKy hx och saKpenneHbi b Kopnyce Hepas-beMHo. 

VKaaaHHwe h^™ «e ncx^ * ^^^^^^="0^ 

TOJlCTOCTCHHblX npO*HJIbHbIX T P y6 D CKBftKHHaX, npn KOTOpOM H€OOXOffHMO UpHMCH 

narpy30K n Kpyramero MOMeHTa. 

Uenb ^pxrreHMH - noBbimeHHe HaaemHocrH ycrponcTBa 3a cer yBen^eHH* npo^ocrn «^<W^ 
n^ox^^L B^a^cHMH paooMHX aneMeHTOB H3 Kopnyca b cnyMae hx oohomkh h .fe»»«* 

B03M0 JKHOCTH HX 3aMeHbI TlOCJie H3HOCa. 

_ nntrrMraeTCH tcm mto b onHCbiBaeMOM ycrpoiicTBC A™ paaBanbUOBKH Tpy6, co A epKaineM Kopnyc c 

corviacHo H3o6peTeHwo, yrny&ieHHH nm. pasweineHHH P» 6okoboh noBepxHocrn 

uHnHHWpHHecKHX CBepjicHHH (KaHaBOK) b cxeHKe Kopnyca T3K, TTO ^^^^^ ^t^Ho 

cacpneHHHX (KaHasKax) h odpaayjomHMH c He aaTponyroH hmh noBepxHoc-rbio HmmenbHoro hh, r 
o6my» KOHHMecKyio noBepxHCxrrb, Ha Koropoft BwnariHeHa HHnnenbHa* pe3b6a. 

YKaaaHH^e oxjihhhh no3Ban*~r hob^chtb h^hocxb ^"^^^J^J^^^Z 
MHHHManbHOPo H apy«Horo n^aMerpa ftrm A aHHoro xHnopasMepa 3 a c^ex. - yaeniweHHH ^ mnM ™ 

cny^ac hx MtiHOca urtw nonoMKH. 

j^™™-, ycrpoacxBa HanHe^ to. wto xboctobhkh coeflHaeHb, c oc*mh ponHKOB 



JKOCTKO. 



onacio>ix cexieHHHx Ha cyMMy naomaAeu nonepetoibix cenemai c xDocxom^cu^. ^ 
ycxpoftcTBa ohm pa6oxaioT c KopnycoM KaK offHO uenoe. 

U enecoo6pa3„o xa**e. ycxpoHCXBO 6«no c^e„o ^caTopoM xboctobhkob oceft b cBepneHHHX 
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(KaHaHKax), BbmojiHeHHWM, Hanpwwep, b BHfle oryjiKM, hsuesihmchhom Ha HmnremjTbrft KOHen Kopnyca h 
npHcnocodaeHHOM ^tih coe^mieHiiH co cKBaJKUHHWM o6opynoBaHH€M. 

3to noBbrraacT mecxKOCTb coeflHHeHHH xboctobhkob c KopnycoM ycrpoHCTBa. 

Ha <J>mt\ 1 noKa3aHO ycrpoikrreo, ycraHoaneimoe c npo^mibHofi paoeaniaUOBbiBaeMOM Tpy6e; Ha 4>nr. 2 - 
ce^eHMe A- A Ha <J)wr. 1 ycrpoHCTBa BHe CKBamwHw; Ha <])nr. 3 m 4 - ceueroie B-B h B-B (cooTBercrBeHHo) 
Ha (J) nr. 1, r^e M3o6pameiio nanoMeHHe npo^ttribHOH Tpy6bi b oocanHOM KonoHHe h nocne 

pa3BaJIbUOBWBaHHH. 

YcrpoHCTBO /yi5i pa3BajibqpBKH Tpy6 (<J>ht. 1) cojjepJKHT Kopnyc 1 c ueHTpajibHbCM KaHanow 2, MycJrroBbiM 3 h 
HunnejibHfctM 4 KOHuaMn c pe3b6aMH 5 h 6 coarBercreeHHo ajih coejpmeHMH oo cKBaxHHHbfti 
o6opy^oBaHH€M, Meatfly My^roBbOtf 3 h moinejibHbiM 4 KOHuaMH HMeercn yMacroK c kohumcckoh 
nosepxHOCTbio 7, b crcHKe KOTOporo, a TaKmc b HnnnejibHOM Kotme 4 Kopnyca 1 BbnionHem>i yrjiytineHHH 8 b 
BH^e muimmpH^ecKHx npoflOJibHUx CBepJieHHU (KaHaBOK) ((J>nr. 1, 2). npoioBefleHHbix co ctodohm Bepnnmbi 
KOHyca, o6pa3yionxero xoHiraecKyio noBepxHOCTb 7, c buxoaom Macro hx noBepxHocm 3a npeflejibf ctchkh 
Kopnyca. B yKaaaHHbcx CBepjiennHX (KanaBKax) pa3Memenfai jkcctko coeflHHeHHwe Mcwny co6oh xboctobhkh 
10 K och 11 c ycraHoan eHHbiMH Ha hmx kohhmcckhmm pojniKaMH 12 c 3a30paMH 13 Mes^y hx 6okoboh 
noBepxHOCTbio u creHKaMH yrjiycJieHHH 8. ripw aroxi flpyrwe KOHUbi ocei* 11 JKecTKO h pa3-bevmo saKpertneiibi 
b Kopnyce 1 c noMombK) onopHtix BrynoK 14 h uttk^tob 15, a mmnejibuaH pe3b6a 6 Bbiiiarmeiia na 
noBepxHocTH, o6pa30BaHHOH He 3aTpoHyTOM CBepneHHHMH (k aHaHK smh) 9 noBcpxHOCTbK) HMimenbHoro KOHHa 
4 Kopnyca 1 n napymnofi noBepXHOcruo xboctobhkob 10, Bbicrynaionjelt 3a npenenbi CBepjieHHft (KanasoK) 9. 

J\nn o6ecneMeHHH ooribmeH »ecxKocrH coeflHHemfH xboctobhkob 10 c KopnycoM 1 ycrpoiicxBo cHa6meno 

^HKCaTOpOM XBOCTOBHKOB 10 B CDCpJlCJIHHX (KaHaBXax) 9, UIA11QJ IHCHHbLM B BHfle BTyjIKH 16. HaBHHHeHHOH Ha 

HMnnejibHhrifi Koueu 4 Kopnyca u mmcioiacm flpyryio pe3t>6y 17 jyra coeflMHemiH ycrpoAcTBa co cKBaxuHHbiM 
o6opyAOBaHHCM, pacnojiomeHHbiM HHse ero (He noKa3aiio). 

PaooTa ycrpoHCTBa noHCHHercH Ha npHMepe pa3Ba/ibupBKH npo$HJibHbtx Tpy6 npa m3ojihd?«h hmh 3ohbi 
HapymeHHH repMenwHOCTH oocaflHOH kojiohhbi 18 (<j>wi\ 1, 3, 4) CKBaj&HHbi. 

npo^nnbHbie Tpy6bi 19 cnycKaiOT BHyrpb oocaflHOH kojiohhw 18, b HHTCpBan h30JIHHHh h pacrrorpHiOT pp 
npHxaTKH hx creHOK k creHKe oocanHoii kojiohhw 18 (<J>ht. 1, 2, 3) crcnaHHeM BHyrpeHHero 
rHApaBnHMecKoro naaneHHH. 3aTCM c noMombio pe3b6bi 5 My^TOBoro KOHna 3 Kopnyca 1 ycrponcTBo 
npncoeflHHHiDT k kojiohhc 6ypHJibHbix Tpy6 (ne noKasaHa) h cnycKaiOT b cKBaaoniy. no Rocmxewm 
ycrpoHCTBOM sepxHero kohhsi npo^HJiuibtx Tpy6 19 KonoHHy Tpy6 HatctmaiOT Bpan^aTb npw o^HOBpeMeHHOM 
co3AaHHH oceBott Harpy3KH h upomwbkh nojiocTH Tpy6 h ycrportCTBa Mepc3 ueHTpajibHbiH KaHan 2 Kopnyca 1 
3aKaHKOM 1 ffiHflKOCTH. B pe3yjibTaTe 3Toro He^oiKaTbie RaBJiewieM y^acTKH 20 [tyiar. 3) npo(J)Hjii>Hbix Tpy6 
19 BbuipaanHiOTCH fjp njioTHOro h repMeTHMHoro npmKaTHH Been HapymHOH noBepxHocTH npo<|)HjibHbix Tpy6 
19 k BHyTpeHHeii noBepxHocTH o6caAHbix xpy6 18 (<J>nr. 4). 

Flo OKOHMaHHH pa3Bajl fcJUpBbl BaHHH KOJlOHHy 6ypHJ1bHbtX Tpy6 C yCTpOHCTBOM nO^HMMaiOT H3 CKBaJKMHbl. 

OnHcaHHbie ycoBepraeHCTBOBaHHH ycrpoHCTBa no3BQjiHK>T, wcnonbsyH npeKMyujecTBa ponnKOBfaix 
pa3BanbHeBaTejieH no cpasHeHHio c caaporaeuHbtMH, npwMenHTt> ero ajih pa3BanbupBbiBaHHH 
TOJiCTocreHHbix npo^HJibHBix Tpy6, rpp Heo6xoflHuo BbiA e P 7KHDaTb ^ojibrrore Harpy3KH. 

Mcto^hhkh HH<J)opMaqHH 1. ABTopcKoe cHHAeTejibCTBO CCCP N 371340, E 21 B 29/00, 1973. 

2. MoraHecHH K.B. CnyTmnt oypoBmsa. (CnpaBOHHHK). - M.: He^pa. 1986. c. 85. pwc. 4.19. 
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Claims l<Dopuyjia H3o6pereHH5il: 



1. yerpoMCTBo jyi* pa3Baatd;oKai Tpy6. Biano^aiomee nopnyc c ueHrpajibHbiM KaHanoM, My<JrroBbtM h 
HHnnenbHfem KOHnaMM c pe3b6aMM JUW coeflHueimH co cRBajwfflHWM ooopy^oBaHMeM m yrjiytineHHHMH b 
creHKe, b KOTopwx pa3MemeHbi ponnrai, ycTaHOBJieHHtie Ha naKJioHHWx no orHomemoo k och Kopnyca ochx c 
3a3opoM MemAY hx 6okobom noeepxHocrhio m creHKaMM yrjiyfrieHjra, oTjiHHaion;eecH reM* wo yrjiyfoieHMH 
jyra pa3MemeHHH dojimkob BbmojmeHbi b B*me irpoAOJibHbix munnmpOTecKHx cBcpneHHii hhh KanaBOK b 
creHKe Kopnyca -rax. vro 6ojibma* uacrb 6okobom noeepxHOCTH po/nmoB oxBaneHa CTeHKawH 3thx 
cBepneHMft hjih KaHasoK, a och pojimkob o^hmmm cbohmh KonuaMH pa3T>eMH0 3aKpcrmeHbi b Kopnyce, a 
flpyrne hx kohum cHa6wcHbi xBOCTOEMKaMM. paaMen^eHHbiMH b ujviimppm&XMX cbcpjichhhx hjih KanaBKax 
h o6pa3yioiiwMH c He 3aTpoHyroH mot noBepxHocrbio Hunnenhnoro KOHna Kopnyca o6myx> KomraecKyio 
noeepXHOCTb, Ha Koropoit BbtnojmeHa HHnnenbHaH pe3b6a. 

2. YcTpoftCTBO no n.l, orjnraaioineectt tcm. uto xboctobhkm coejnmeHW c ochmh pojnsKOB mecTKO. 

3. yerpoHCTBO no n.l mm 2, OTjiHMaiomeecH TeM, mto oho cHa6xeao $HKca-ropoM xboctobhkob ocen b 
CBepneHHHX hjim KaHaBKax, BboiojmeHHbiM b BKfle BryjiRM, HaBmroeHHOH Ha HHnncnbHfaiH KOHen Kopnyca h 
npHcnocodneHHoit n/iH coejnmeHHH co CKBammfflbiM o6opynpBaHMeM . 
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Description: 

This invention is in the area of drilling and major repair operations of drill holes and is 
intended more specifically for the expansion of the end of devices made of profiled tubes 
during the installation of such devices in the wells. 

There is a known device for the installation of pipes in the wells by means of expanding 
their ends, which includes a body with a central channel and thread for attaching to the 
well equipment. The body consists of connected cylindrical and conical parts, the last of 
which has cylindrical grooves that house rollers inclined in reference to the axis of the 
body [1]. 

This device is insufficiently productive due to the fast wear and tear of the surfaces of the 
rollers and the grooves where the rollers are housed as a result of the friction between 
them during the operation of the device. 

In addition, the execution of the grooves on the side of connection between the conical 
and cylindrical parts of the body forms in the body a section that is dangerous with 
respect to its strength. This section has the highest torque, which excludes the possibility 
for modes of operation under increased loads, which are necessary for the installation of 
thick-walled profiled tubes. 

Closest to the invention with respect to its technical merit is the device for the installation 
of tubes in wells (calibrator) by means of expansion of the tubes' end, which consists of a 
body with a central channel and sleeve and nipple ends with thread for connection with 
the well equipment and has a conical part with recesses housing rollers placed on axes 
inclined in reference to the axis of the body with a clearance between the surface of the 
rollers and the walls of the recesses [2]. 

Main deficiency of this device is also the low durability of its body due to the weakening 
of the cross section of its conical part by the recesses for the rollers, which are executed 
in radial direction from the periphery to the center of the body with a radius that 
substantially exceeds the radius of the rollers. 

In addition, in the event of a break of the axis of any of the rollers, there is an emergency 
situation related to the wedging of the device in the well as a result of the falling of the 
axis and of the roller out of the body. 

Another deficiency of the known device is the fact that, if the rollers are worn out, they 
cannot be replaced with new rollers because their axes are permanently anchored into the 
body. 



The above deficiencies do not permit the use of the known device for the installation of 
thick-walled profiled tubes in wells, where the application of great axis forces and torque 
are necessary. 

The purpose of the invention is to increase the reliability of the device by increasing the 
strength of its body, by prevention of falling of operating elements from the body in the 
event that they break and by ensuring the possibility for the replacement of such elements 
after they are worn out. 

This is achieved by the following: according to the invention, in the described device for 
the installation of tubes by means of expansion of their end, which consists of a body 
with a central channel and sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall housing rollers placed on axes inclined in 
reference to the axis of the body with clearances between the side surfaces of the rollers 
and the walls of the recesses, the recesses for the housing of the rollers are executed in 
the shape of longitudinal cylindrical drills (grooves) in the wall of the body so as the 
major part of the side surface of the rollers is enclosed by the walls of these drills 
(grooves) and the axes of the rollers are anchored in the body only by their end so as to 
be able to be detached, while the other ends of the rollers are equipped with stems housed 
in the cylindrical drills (grooves) and forming with the surface of the body's nipple end 
that they do not touch joint conical surface with nipple thread. 

The above differences allow for the increase in the reliability of operation of the device 
without changing its minimal outer diameter for this standard size and this is achieved by 
means of the following: - increase in the thickness of the wall of the body in its most 
dangerous section as a result of which the strength of the body is improved; - prevention 
of the falling of axes and rollers from the recesses of the body in the event that they 
break, as a result of which emergency situations related to such instances are prevented; - 
ensuring the possibility for replacement of the rollers and axes in the event that they wear 
out or break. 

Another distinction of the device described here is in the fact that the stems are firmly 
connected to the rollers' axes. 

This allows for additional strengthening of the body of the device by means of increasing 
the thickness of its walls in the dangerous sections by the sum of the surfaces of the cross 
sections with the stems since, in this execution, the stems operate with the body as a 
whole. 

It is also appropriate to equip the device with a lock of the stem axes in the drills 
(grooves), which is executed, for example, in the form of a bushing screwed into the 
nipple end of the body and adapted for connection with the well equipment. 

This increases the firmness of the connection between the stems and the body of the 
device. 



Figure 1 shows a device installed on a profiled tube that is to be rolled; Figure 2 shows 
section A-A on Fig. 1 of the device outside of the well; Figures 3 and 4 show section B-B 
and C-C (respectively) on Fig. 1, which depicts the position of the profiled tube in the 
casing string before and after the installation through expansion. 

The device (Figure 1) for installation of tubes through expansion of their ends consists of 
body, 1, with a central channel, 2, sleeve, 3, and nipple, 4, ends with threads, 5 and 6, 
respectively, for connection with well equipment; between the sleeve, 3, and the 
nipple, 4, ends, there is an area with conical surface, 7, in the wall of which, as well as in 
the nipple, 4, end of the body, 1, there are recesses, 8, in the form of cylindrical 
longitudinal drills (grooves) (Figures 1 and 2) made from the top of the cone forming the 
conical surface, 7, a portion of whose surface reaches beyond the wall of the body. The 
above drills (grooves) house firmly connected with one another stems, 10, and axes, 11, 
with conical rollers, 12, with clearances, 13, between their side surface and the walls of 
the recesses, 8. Here, the other ends of the axes, 11, and firmly fixed into the body, 1, 
with the possibility of being detached, by support bushings, 14, and pins, 15, and the 
nipple thread, 6, is executed on the surface formed by the surface, 9, of the nipple end, 4, 
and the body, 1, that is not covered by drills (grooves) and the outer surface of the 
stems, 10, reaching beyond the drills (grooves), 9. 

For the purpose of ensuring firmer connections of the stems, 10, with the body, 1, the 
device is equipped with a lock of the stems, 10, in the drills (grooves), 9, executed in the 
form of a bushing, 16, screwed on the nipple end, 4, of the body and having different 
thread, 17, for connection with the well equipment located below (not shown). 

The operation of the device is explained with an example of the installation of profiled 
tubes through expansion when the tubes are used for insulation of zones of disturbance of 
the air tightness of a casing string, 1 8, (Figures 1 , 3, and 4) of a well. 

The profiled tubes, 19, are lowered into the casing string, 18, in the insulation interval 
and are expanded until their walls are pressed against the wall of the casing string, 18 
(Figures 1, 2, and 3) by means of the creation of internal hydraulic pressure. Then, using 
the thread, 5, of the sleeve end, 3, of the body, 1, the device is connected to the string of 
drilling tubes (not shown) and is lowered into the well. After the device reaches the top 
end of the profiled tubes, 19, the string of tubes is rotated while creating axis force and 
washing the cavities of the tubes and of the device through the central channel, 2, of the 
body, 1, by the injection, 1, of fluid. As a result, the areas of the profiled tubes, 19, that 
are not sufficiently pressed by the pressure, 20 (Figure 3), are straightened until the entire 
outer surface of the profiled tubes, 19, is snugly and tightly pressed against the inner 
surface of the casing strings, 18 (Figure 4). 

After the completion of the installation through expansion, the string of drilling tubes and 
the device are lifted out of the well. 

The described improvements of the device allow for the application of the device for the 
installation through expansion of thick-walled profiled tubes, where greater strain has to 



be sustained, with the use the advantages of roller equipment for installation of tubes 
through expansion of their ends as compared to the use of cutters. 

References: 

1. USSR Copyright Certificate No. 371340, E 21 V 29/00, 1973. 

2. Ioganesian, K. V., Sputnik burovika (Spravochnik) [Driller's Companion (Handbook)], 
Moscow: Nedra, 1986, p. 85, Fig. 4.19. 

Claims: 

1. Device for the installation of pipes by means of expansion of their end, which includes 
a body with a central channel, sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall, which houses rollers placed on axes inclined in 
reference to the axis of the body, with a clearance between the rollers' side surface and 
the walls of the recesses, which is characterized by the fact that the recesses for housing 
the rollers are executed in the form of longitudinal cylindrical drills or grooves in the wall 
of the body so as to enclose the major portion of the side surface of the rollers by the 
walls of these drills or grooves and the axes of the rollers are fastened to the body only by 
their ends and can be detached, while their other ends are equipped with stems housed in 
the cylindrical drills or grooves and forming with the surface untouched by them and with 
the surface of the nipple end of the body one joint conic surface which has nipple thread. 

2. Device under Item 1, characterized by the fact that the stems are firmly connected to 
the axes of the rollers. 

3. Devices under Item 1 or 2, characterized by the fact that it is equipped with a lock of 
the axes stems into the drills or grooves, which is executed in the form of a bushing 
screwed onto the nipple end of the body and adapted for connection with the well 
equipment. 

Drawings: 

[see original for drawings] 
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